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(54) System and method for distributed call signalling in telephony-over-Ian networks 



(57) In a system and method according to the inven- 
tion, a gateway 106 to an H. 323 network is configured 
to monitor and intercept in-band signaling from external 
networks. The gateway 106 further provides to the 
H.323 terminal 102 out-of-band signaling indicative of 
the nature of the in-band signaling received from the 



externa! network. If the signaling changes, the gateway 
106 provides this information to the H.323 terminal 102. 
The gateway 106 thus prevents the need to cut through 
audio channels for ringback tones or txisy signals. 



100 




FIG.1 



Q. 

US 



Primed b/ Xerox (UK) Business Services 
2.16.7 (HRS}/3 6 



BNSDOCtD: cEP 102686lA2_L> 



1 



EP 1 026 861 A2 



2 



Description 

[0001] The present invention relates to telecommu- 
nications systems, and in particular, to an improved 
telephony-over- LAN {local area network) (ToL) system 5 
or other packet network. 

[0002] The use of local area networks (LANs) in 
association with telephony applications is increasingly 
widespread. As telephony applications on the LAN 
increase, however, lack of available audio bandwidth io 
becomes a larger problem. Bandwidth may be particu- 
larly disadvantageously assigned when a ToL (teleph- 
ony-over-LAN) user places a call to a destination not 
served by the local ToL system. In such cases, a "cut 
through" of an audio channel is required for call set-up is 
signals. More particularly, busy signals and ringback 
signals are transmitted over the in-band audio channel, 
which can be an inefficient use of network resources. 
While the international SS7 standard provides for out- 
of-band control signaling, many networks to which the so 
ToL system may be interconnected are not SS7-based. 
[0003] As such, there is a need for an improved ToL 
system which provides for more efficient transmission of 
call set-up signals. . 

[0004] These and other drawbacks in the prior art 25 
may be overcome in targe part by a signaling system 
and methods according to embodiments of the present 
invention. 

[0005] The invention is defined in the independent 
claims, to which reference should now be made. Further 30 
advantageous features are detailed in the dependent 
claims. 

[0006] According to one aspect of the invention, a 
gateway to an H.323 network is configured to monitor 
and intercept in-band signaling from external networks. 35 
The gateway further provides to the H.323 terminal out- 
of-band signaling to the H.323 terminal Indicative of the 
nature of the in-band signaling received from the exter- 
nal network, If the signaling changes, the gateway pro- 
vides this information to the H.323 terminal. The 40 
gateway thus prevents the need to cut through audio 
channels for ringback tones or busy signals. 
[0007] According to another aspect of the invention, 
an H.323 terminal is provided which is configured to 
receive from a gateway out-of-band signaling informa- 45 
tion from a gateway Indicative of call progress signals. 
The H.323 terminal itself then generates the appropri- 
ate call progress tone. In the e^^ent that an unknown call 
progress tone is detected, the H.323 terminal "learns" 
the new tone and causes the gateway to intercept the so 
new tone after the learning has occurred. 
[0008] Broadly speaking, the present invention . 
relates to a telecommunication system in which particu- 
lar devices are configured to block call signal tones 
and/or generate the call signal tones locally. According 55 
to one embodiment, a gateway is provided to block the 
call progress tones from being transmitted over a net- 
work. One or more telephony devices , generates the 



audio files locally, and is configured to provide an ideri- 
tification of such known tones to the gateway. In turn, 
the gateway Is configured to provide an indication to the 
devices of a change in status of the call progress tones. 
In response, the device ceases to play the tone locally. 
[0009] A better understanding of the invention is 
obtained when the following detailed description of 
embodiments thereof is considered in conjunction with 
the following drawings in which: 

FIG. 1 is a diagram illustrating a telecommunica- 
tions system according to an embodiment of the 
invention; 

FIG. 2 is a diagram of an exenrplary H.323 interface 
according to an embodiment of the invention; 
FIG. 3 is a diagram illustrating an exemplary band- 
width allocation server according to an embodiment 
of the invention; 

FIG. 4 is a flowchart illustrating operation of an 

emtxjdiment of the invention; 

FIG. 5 A and 5B is a flowchart illustrating operation 

of an embodiment of the invention; and 

FIG. 6 is a flowchart illustrating operation of an 

embodiment of the invention. 

[001 0] Turning now to the drawings, and with partic- 
ular attention to FIG. 1 , a diagram Illustrating a telecom- 
munications system 100 according to an embodiment of 
the present invention is shown. As will be discussed in 
greater detail below, the telecommunications system 
100 according to the present invention allows particular 
devices to generate call progress tones or signals 
locally, so that system bandwidth is not overburdened. 
[001 1 ] In particular, the telecommunications system 
100 includes a local area network (LAN) or packet net- 
work 101. Coupled to the LAN 101 may be a variety of 
H.323 terminals 102a, 102b. a multi-point control unit 
(MCU) 104, an H.323 gateway 106, an H.323 gate- 
keeper 108. a LAN server 112 and a plurality of other 
devices such as personal computers (not shown). As is 
known, the H.323 gatekeeper 108 performs address 
translation from LAN aliases for terminals and gateways 
to IP or IPX addresses (as defined in the RAS specifica- 
tion) as well as bandwidth management (also specified 
within the RAS specification). The H.323 gatekeeper 
108 may further be used for call routing. 
[001 2] The H.323 terminals 1 02a, 1 02b are in com- 
pliance with the H.323 standard. Thus, the H.323 termi- 
nals 102a, 102b support H.245 for negotiation of 
channel usage, Q.931/H-225 for call signaling and call 
setup, registration admission status (RAS). and 
RTP/RTCP for sequencing audio and video packets. 
The H.323 terminals 102a. 102b may further implement 
audio and video codecs, T.I 20 data conferencing proto- 
cols and MCU capabilities. In addition, each H.323 ter- 
minal 120a. 102b includes a signal generation unit 109 
according to the present invention, which recognizes 
and simulates call progress tones. Further details con- . 
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cerning the Recommendation H-323 may be obtained 
from the International Telecommunications Union (ITU). 
[0013] In accordance with a specific embodiment. 
FIG. 2 illustrates a logical diagram of an H.323 interface 
to LAN 101 . The interface includes a known network ter- 
minal/device 10 utilizing the ITU-T H.323 standard pro- 
tocol, arxJ a packet network Interface 13 that is coupled 
to network terminal 10. Network interface 13 couples 
the H.323 device to LAN 101. H.323 terminals/devices 
and equipment carry real-time voice, video and/or data. 
It should be noted that H.323 is an umbrella recommen- 
dation that sets standards for-multimedia communica- 
tions, including telephony-over-LAN communicatioins. 
The network can include packet- switched Transmission 
Control Protocol/Internet Protocol (TCP/IP) and Internet 
Packet Exchange (IPX) over Ethernet, Fast Ethernet 
and Token Ring networks. 

[0014] The network terminal 10 is coupled to a 
video input/output (I/O) interface 28, an audio I/O inter- 
face 12, an user application interface 19, and a system 
control user interface (SCUl) 20. Network terminal 10 
also includes an H. 225 layer 24. a video coder/decoder 
•(codec) 15,van audio codec 14. and a control layer 1 1 
that includes H.245 protocol functionality 18, Q.931 pro- 
tocol functionality 16. and RAS protocol functionality 17. 
[0016] As seen in FIG. 2, video I/O interface 28 
which may be part of the standard H.323 device, con- 
nects to the video coder/decoder (codec) 1 5 such as an 
H.261 codec for encoding and decoding video signals. 
Coupled between video I/O interface 28 and H.225 layer 
24, video codec 1 5 translates encoded video signals to 
H.225 protocol signals. /Mthough the H.261 codec can 
be the video codec used for an H.323 terminal, other 
video codecs, such as H.263 codecs and others, may 
also be used for encoding and decoding video. 
[001 6] Audio I/O interface 1 2. which may be part of 
a standard H.323 terminal, connects to the audio codec 
14, such as a G.71 1 codec, for encoding and decoding 
audio signals. Coupled to audio I/O interface 12. audio 
codec 14 is coupled to H.225 layer 24 via receive path 
delay logic 30 and translates audio signals to H.225 pro- 
tocol signals, /^though the G.711 codec is the manda- 
tory audio codec for an H.323 terminal, other audio 
codecs, such as G,728. G.729. G. 723.1. G.722. 
MPEG1 . etc. may also be used for encoding and decod- 
ing speech. G.723.1 is a preferred codec because of its 
reasonably low bit rate, which enables preservation of 
link bandwidth, particularly in slower speed network 
connections. As is known, when communicating, H.323 
termlrwis use a common coding algorithm or codec 
(audio and video) supported by all entities to the conver- 
sation/conference. This irrformation is exchanged dur- 
ing an H.245 caf>ability exchange phase. Generally, the 
receiving terminal specifies its capabilities to the send- 
ing terminal. 

[001 7] SCUl 20 provides signaling and flow control 
for proper operation of the H.323 terminal. In particular, 
all non-audio and non-video control signaling is handled 



by SCUl 20. Coupled to SCUl 20 is control layer 1 1 that 
includes H.245 layer 18. Q.931 layer 16 and RAS layer 
17. which each couple to H.225 layer 24. Thus, SCUl 20 
interfaces to the H.245 standard which is the media 

5 control protocol that allows capability exchange, chan- 
nel negotiation, switching of media modes and other 
miscellaneous commands and indications for multime- 
dia communications. SCUl 20 also interfaces to the 
Q.931 protocol which defines the setup, teardown, and 

10 control of H.323 communication sessions. SCUl 20 fur- 
ther irnerfaces to the Registration, Admission, Status 
(RAS) protocol that defines how H.323 entities can 
access H.323 gatekeepers to perform among other 
things address translation, thereby allowing H.323 end- 

75 points to locate other H.323 endpoirrts via an H.323 
gatekeeper. In addition, according to the present inven- 
tion, the H.323 termini's confrol layer 1 1 may include a 
signal generation unit 109 as described below. The sig- 
nal generation unit 109 is configured to recognize, store 

20 and generate call progress tones. 

[0018] The H.225 standard layer 24, which is 
derived from the Q.931 standard, is the protocol for 
establishing connection between two or more H.323 ter- ' 
minals and also formats the transmitted video, audio. 

25 data and control streams into messages for output to 
the network interface 13 (e.g.. transport over IP network 
101). The H.225 layer 24 also retrieves the received 
video, audio, data and control streams from messages • 
that have been input from network interface 13. User 

30 application interface 19. which may be a T.120 protocol 
interface as well as other types of protocol interfaces, 
also couples to H.225 layer 24 and to a user^device 22 
such as data equipment. 

[0019] Thus, an H.323 network may be configured 

35 to include several different devices. For example, the 
network may include a terminal for enabling users con- 
nected to a LAN to speak, a terminal for enabling a 
caller resident on the LAN to call a second user through 
the public switched network and/or a terminal for ena- 

40 Wing the adapter to communicate through a wireless 
trunk, using a wireless telephone. As will be explained 
in greater detail below, the SCUl 20 is configured, upon 
initialization, to identify one or more queues as callable 
entities (i.e., as entities capable of receiving calls from 

45 the parti cul ar d evice) . 

[0020] The H.323 gateway 106 (FIGS. 2 and 4) 
generally provides a translation function between H.323 
conferencing erxJpoints and other terminal types and 
performs call setup and clearing on t>oth the LAN side 

50 and switched circuit network side (e.g. public switched 
telephone network or PSTN), The H.323 gatekeeper 
108 performs address translation from LAN aliases for 
terminals and gateways to IP or IPX addresses (as 
defined in the RAS specification) as well as bandwidth 

55 n^nagement (also specified within the RAS specifica- 
tion). The H.323 gatekeeper 108 may further be used 
for call routing. In accordance with the present inven- 
tion, the H.323 gateway 106 includes an in-band signal - 
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ing monitor 107 to monitor and intercept in -band 
signaling, as will be discussed in greater detail below. 
The in-band signaling monitor 107 further provides con- 
trol signals to the H.323 terminals 102a, 102b indicative 
of which in-band signals are being received. 
[0021] In particular, turning now to FIG. 3. a block 
diagram of an exemplary signal generation unit 109 is 
illustrated. It is noted that, while shown as discrete com- 
ponents, typically the functionality of the signal genera- 
tion unit 109 is implemented in software. Thus, FIG. 3 is 
exemplary only The signal generation unit 109 includes 
a control processor 804 coupled to a memory 800. The 
control processor 804 may be the H.323 terminal's cen- 
tral processing unit, such as a Pentium or Pentium II or 
compatible processor, or a digital signal processor 
associated with the terminal's sound card. Similarly, the 
memory 800 may be the terminal's storage or a sound 
card storage unit. The memory 800 stores audio files 
802a, 802b of the call progress tones to be played back 
locally. The audio files 802a, 802b rrray be in any known 
format, such as MIDI or .wav format. 
[0022] As will be discussed in greater detail below, 
the control processor 804 may include known pattern 
recognition functionality 806 and pattern extraction 
functionality 808. More particularly, the control proces- 
sor 804 may be configured to recognize known audio 
formats, and access and play back the corresponding 
audio files in memory for them. Additionally, the' control 
processor is configured to extract audio patterns from 
an incoming data stream, and store them as audio files 
in the memory 800. 

[0023] As shown in Fig. 4 in accordance with a spe- 
cific embodiment, the H.323 gateway 106 includes a 
controller 850, a memory 852, and a known PSTN inter- 
face 856 and a ToL interface 854. In addition, the gate- 
way 106 includes an in-band signaling monitor 107, 
which may be embodied as software in the controller 
850. The in-band signaling monitor 1 07 may be config- 
ured to recognize and intercept in-band call progress 
audio signals which othenwise would occupy LAN band- 
width. 

[0024] According to a first embodiment of the inven- 
tion, the gateway 106. in particular, the in-band signal- 
ing nrranitor 107, is configured to initially allow call 
progress signals to pass to the H.323 terminal 102. 
When the H.323 terminal 102 recognizes the call 
progress signal, it issues a command to the gateway 
106 to block the signal. The H.323 terminal 102 then 
locally plays an audio file corresponding to the call 
progress signal. 

[0025] According to a second embodiment of the 
invention, the gateway 106 itself stores in the memory 
852 a table 853 identifying which H.323 terminals are 
provided with local audio files of particular call progress 
tones. The gateway 106 also stores a database 853 of 
audio files. When the gateway 106 receives such sig- 
nals, it accesses its database(s) 853, blocks the signals, 
and transmits an out-of-band command to the H.323 



terminal 102 to access the particular (local) file. If the 
H.323 terminal does not have such a file, the gateway 
106 may transmit such a file to the H.323 terminal. Alter- 
natively, the gateway 106 may let the signal through to 

5 the H.323 terminal for the H.323 terminal to learn the 
signal and store a corresponding audio file. Further, if 
none of the H.323 terminals "knows" the signal, and the 
gateway 106 itself does not have stored a correspond- 
ing audio file, then the gateway 106 may itself learn the 
10 call progress signal and store It as an audio file for later 
transmission to the H.323 terminals. 
[0026] Turning now to FIG. 5A and FIG. 5B, a flow- 
chart illustraing operation of a first embodiment of the 
invention is illustrated. In a step 502, a user initiates a 
15 call from an H.323 terminal (102a or 102b) within the 
packet switched network to a party outside the network. 
In a step 504, the call set-up request is provided to the 
H.323 gateway 106. It is noted that typically, the gate- 
keeper 108 would be handling call set-up from the 

20 H.323 terminal 1 02 to the gateway 1 06, but discussion 
of the gatekeeper involvement is omitted since gate- 
keeper involvement is not necessarily required. The 
gateway 1 06, in a step 506, receives the call setup infor- 
mation and. in a known manner, dials the called party 

25 over the public switched telephone network (PSTN). In 
a step 508. the H.323 terminal 102 which began the call 
begins monitoi-ing for call progress signals, such as 
busy signals or ringback signals, which are provided 
from the gateway 1 06. In a step 510. the H.323 terminal 

30 compares the incoming call progress signals to its 
stored database of signals. More particularly, the control 
processor 804's pattern recognizer 806 receives the call 
progress signals and accesses the menx)ry 800 for a 
corresponding match. If the call progress signals are 

35 recognized, then in a step 512, the H.323 terminal 102 
determines whether the received signal is a busy signal. 
If the signal is a busy signal, then in a step 530, the 
H.323 terminal 102 sends a known disconnect mes- 
sage to the gateway 106. The H.323 terminal 102 (i.e.. 

40 the control processor 804) also accesses its audio files 
802 from the memory 800 in a step 532. The corre- 
sponding audio file 802 is then locally played back via 
the H.323 terminal 102's audio I/O in a step 534. Finally, 
in a step 536, the call is disconnected by the gateway 

45 106 and the playing of the audio file 802 is halted. 

[0027] If. in step 512, the detected call progress sig- 
nal was not a busy signal, then in step 514, the H.323 
terminal 102 may recognize the tone as a ringback sig- 
nal. Again, the control processor 804's pattern recog- 

50 nizer functionality 806 identifies a pattern which is 
compared with its stored database of call signals in the 
memory 800. In a step 516. upon recognizing the ring- 
back signal, the H.323 terminal 102 sends a Halt and 
Detect message according to the present invention to 

55 the gateway 106. The Halt and Detect command may 
be an H.245-type command. In a step 518, the gateway 
106 receives the Halt and Detect command and, in 
response, the in-band signal monitor 107 intercepts the 
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incoming ringback tone. 

[0028] In a step 520, the H.323 terminal 106's con- 
trol processor 804 accesses the memory 800 for the 
con-esponding audio file 802 and plays it back locally. 
The gateway 1 0S's in-band signal monitor 1 07 contin- 
ues to monitor the PSTN for the ringback signal and 
detects any changes, for example, the ringback stop- 
ping (and hence, that the call has been connected), in a 
step 522. Once the in-band signal monitor 107 detects 
that the ringback signal has halted, the gateway 106's 
controller 850 sends a signal to the H.323 terminal 102a 
indicating that the gateway 106 will resume serxJing the 
media stream, in a step 524. Upon reception of the sig- 
nal, the H.323 terminal 102's control processor 804 
halts the playback of the audio file 802 containing the 
ringback signal, in a step 526. Next, in a step 528, the 
call is completed in the standard manner. 
[0029] Back in step 510, if the H.323 terminal 102 
did not recognize the incoming call signal (i.e., the pat- 
tern recognizer 806's compare failed), ttien as shown in 
FIG. 5B in a step 540, the H.323 terminal 102 enters a 
pattern recognition and extraction mode. More particu- 
lar ty. the pattern recognizer 806 of the control processor 
804 begins listening for repeated tones, which are then 
extracted by the pattern extractor 808. The extracted 
pattern or tone may then be associated with the corre- 
sponding called number and is stored as an audio file 
802 in the memory 800 in a step 542. 
[0030] Once the pattem has been detected, 
extracted and stored, the H.323 terminal 1 02 plays back 
the audio file 802 and sends a Halt and Detect com- 
mand to the gateway 106 in a step 546. In addition, the 
H.323 terminal 102 may send in step 548 details con- 
cerning the incoming call signal, such as frequency 
characteristics, and the like, so that the gateway 106 is 
able to recognize it. Alternatively, the gateway 106 may 
also itself extract the signal and store it for future use, in 
a manner similar to that described for the H.323 termi- 
nal 102. 

[0031 ] Next, in a manner similar to that described 
above, the gateway 1 06 continues to monitor the incom- 
ing call signal tone for changes in a step 550. The gate- 
way 1 06's in-band signal monitor 1 07 detects a change 
and provides an appropriate signal to the H.323 termi- 
nal 102 to indicate that the media stream is to resume in 
a step 552. Next, in a step 556. the H.323 terminal 102 
recognizes the signal received from the gateway 106 
and terminates the playing of the audio file. Finally, the 
call is completed in the standard fashion, in a step 558. 
[0032] In the embodiment illustrated in FIG. 6, the 
gateway 106 recognizes the incoming call progress sig- 
nal, intercepts it. determines if the H.323 terminal has a 
corresponding audio file, and provides a signaling mes- 
sage to the H.323 client terminal 102a. More particu- 
larly, in a step 602. the user of the H.323 terminal 102a 
starts a call, for example, by dialing a phone number of 
a third party on an external network. A corresponding 
call set-up signal is placed to the gateway 106 in a step 



604. As noted above, a gatekeeper may typically be 
interposed to handle signaling between the H.323 ter- 
minal and the gateway 1 06, but discussion of the gate- 
keeper involvement is omitted here as details on 
5 gatekeeper involvement would be known to one of ordi- 
nary skill in the art. The call set-up signal is a standard 
H.323 call set-up signal. In response to the call set-up 
signal, in a step 606, the gateway 106 dials the recipi- 
ent's phone number over the public switched telephone 
10 network (PSTN). Further, the gateway 1 06. in particular, 
the in-band signal monitor 1 07, monitors the PSTN for 
call progress signals, in a step 608. and intercepts the 
signals. The gateway 1 0S's controller 850 accesses its 
database of signals when the call signals are received, 
15 in a step 61 0. If the signals are known, the gateway 106 
will determine whether the H.323 termirtal has stored an 
audio file corresponding to the signal. For example, in a 
step 612, the gateway 106 may determine that the sig- 
nal is a busy signal, which is stored as an audio file in 
20 the H.323 terminal 102. If the signal is a busy signal, in 
a step 614, the gateway 106 sends a message to the 
H.323 terminal 1 02 advising the client of this busy signal 
and the client sends a disconnect message to gateway 
106 to stop sending the busy signal and to end the call. 
25 In a step 616, the H.323 client terminal 102 accesses 
the corresponding f 3e and locally plays it back,.in a step 
618. via the H.323 terminal 102's sound system. 
[0033] Back in step 612, if the call progress signal is 
determined not to be a busy signal, in a step 620, the 
30 gateway 106 may recognize the signal as a ringback 
signal. Again, the gateway 106's controller 850 
accesses a database to determine whether, a corre- 
sponding audio file exists in the particular H.323 termi- 
nal 1 02 making the call. The gateway 1 06 then sends a 
35 command to the H.323 terminal 102 identifying the call 
signal, in a step 622. (If the file is not present at the 
H.323 terminal 102, but the gateway 106 recognizes it 
and has such a tile already stored, the gateway 106 will 
also send the audio file of the call signal to the H.323 
40 terminal 102). In a step 624. the H.323 terminal 
accesses the appropriate file from its memory and 
locally plays the audio file. Next, in a step 626, the gate- 
way 106 sends an signal to the H.323 terminal 102 indi- 
cating that the media stream is to resume. In response, 
45 the H.323 terminal 102 stops playing the audio file, in a 
step 628, and the call is completed in a known manner. 
[0034] Back in step 610, if the call progress signal is 
not recognized by the gateway 106, in a step 630, the 
gateway 106 activates a pattern recognizer (not shown) 
50 associated with the in-band signal monitor 107 to recog- 
nize and/or extract the file from the incoming data 
stream, tn a step 632. the extracted data stream is 
stored as an audio file in a known data file format. For 
example, the file may be stored as a .way or MIDI file. 
55 Then, in a step 634. the gateway 1 06 suppresses the 
incoming stream (i.e., prevents it from being passed to 
the H.323 terminal 102). In a step 636, the audio file 
containing the signal is- sent to the H.323 terminal 102. 
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The H.323 terminal 102 receives the audio file and 
stores it, in a step 638. In a step 640, the H.323 terminal 
102 locally plays the audio file via its audio I/O system. 
[0035] In a step 642, the gateway 106 continues to 
monitor the incoming signal and block it. II a change in 5 
the signal is detected in a step 644. then in a step 646 
the gateway 106 sends a signal to the H.323 terminal 
102 indicating that the media stream is to resume; in 
response, the H.323 terminal stops playing its audio file 
and the call is completed. io 

Claims 

1. A telecommunications system, including a packet 
switched network (101 ) characterized by: is 

a gateway (106) configured to interface said 
packet switched network (101) to a second net- 
work, said gateway (106) configured to block 
call signal tones received from said second bo 
network from being transmitted over said 
packet switched network (101); and 
one or more telephony devices (102a, 102b) 
coupled to said packet switched network (101), 
said one or more telephony devices (102a. 25 
102b) configured to play locally audio files 
(802a. 802b) corresponding to blocked call sig- 
nal tones. 

2. A telecommunications system in accordance with 3o 
claim 1, said packet switched network (101) being 
H.323 compatible. 

3. A telecommunications system in accordance with 
claim 1, or 2, said one more telephony devices 3s 
(102a, 102b ) configured to extract unknown call sig- 
nal tones and store said unknown call signal tones 

as audio files (802a, 802b) before said unknown 
call signasis are blocked by said gateway (106). 

40 

4. A teJecommunications system in accordance with 
any of the preceding claims said one or more 
telephony devices (102a, 102b) being configured to 
identify known call signal tones before said known 
call signal tones are blocked by said gateway (1 06). 45 

5. A telecommunications system in accordance with 
claim 4. said one or more telephony devices (102a, 
102b) being configured to access memory (800) for 
audio files {802a, 802b) of said call signal tones so 
before said call signal tones are blocked by said 
gateway (106). 

6. A telecommunications system in accordance with 
claim 1 a 2. said gateway (106) being configured to ss 
extract unknown call signal tones and store said 
unknown call signal tones as audio files. 



7. A telecommunications system in accordance with 
claim 6, said gateway (106) being configured to 
transmit said audio files to said one or more teleph- 
ony devices (102a. 102b). 

8. A telecommunications system in accordance with 
claim 3 or 4, said one or more telephony devices 
(102a. 102b) being configured to provide an identi- 
fication of said call signal tones to said gateway 
(106). 

9. A telecommunications system according to any of 
the preceding claims, whein said gateway (106) is 
configured to provided a signal to said one or more 
telephony devices (102a. 102b) identifying a 
change in signaling. 

1 0. A method for operating a telecommunications sys- 
tem including a gateway (106) coupling a packet 
switched network (101) having a plurality of teleph- 
ony devices (102a, 102b) to a second network, 
characterized by: 

receiving a call signal tone at one of said plural- 
ity of telephony devices (1 02a. 1 02b) ; 
identifying said call signal tone; 
blocking said call signal tone; 
accessing an audio file (802a, 802b) to play 
said call signal tone locally. 

11. A method in accordance with claim 10, one of said 
plurality of telephony de/ices (102a. 102b) being 
configured to extract as an audio file (802a, 802b) 
an unknown call signal tone. 

1 2. A method in accordance with claim 10 or 1 1 , includ- 
ing said one of said plurality of telephony devices 
(102a, 102b) transmitting a signal to said gateway 
(106) identifying said call signal tone so that said 
gateway (106) can block said call signal tone. 

13. A method in accordance with any of the preceding 
method claims, including said gateway (106) trans- 
mitting a signal to said one of said plurality of 
telephony devices (102a, 102b) advising said one 
of said plurality of telephony devices (102a, 102b) 
that said call signal has changed. 

14. A method in accordance with claim 10 or 13, includ- 
ing said gateway (106) identifying said received call 
signal tone. 

15. A telecommunications device, characterized by: 

a controller (804) including a pattern recognizer 
(806) for recognizing patterns in call signal 
tones; and 

a memory (800) for storing as audio files pat- 
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terns recognized by said controller (804), 
wherein said controller (804) is configured to 
ptay said audio files when said call signal tones 
are blocked. 

16. A telecommunications device according to claim 
15. said controller (804) being configured to provide 
a siganl to a gateway (106) identifying known call 
signals which are to be blocked. 



10 



17. A gateway (106) for a telecommunications system, 
having a a first interface (856) for interfacing to a 
first network and a second interface (854) for inter- 
facing to a second network, the gateway (106) char- 
acterized by: '5 

a controller (850) including an call signal moni- 
tor for monitoring call signals received from 
said first network; and 

a memory (852) configured to store audio files 20 
of call signals. 

-18. A gateway (106) according to daim 17. wherein 
said memory (852) is configured to store a table 
indicating which of one or more telephony devices 25 
' (102a, 102b) coupled to said second network is 
configured to play an audio file corresponding to 
ones stored in said gateway (106). 

1 9. A gateway according to daim 1 7 or 1 8, said control- 30 
ler (850) being configured to block said call signals 
from being transmitted over said second network. 

20. A gateway according to any of daims 1 7 to 19. said 
controller (850) being configured to provide a signal 35 
to one or more telephony devices (102a. 102b ) on 
said second network indicating a change of status 

of a call siganl received on said first network. 

40 



45 



50 



55 



BNSCXXID: <EP 1026861A2_l_s. 



7 



EP 1 026 861 A2 



i 




800 



804 
806 

808 



FIG. 1 



Memory 



802a 



802b 



Control Processor 



Pattern 
Recognizer 



Pattern 
Extractor 



FIG. 3 



109 



BNSDOCID: <EP 10Z6861A2_I_> 



EP 1 026 861 A2 




System 
Control 
User 
Interface 



FIG. 2 



BNSDOCID: <EP 1026861A2_I_> 



EP 1 026 861 A2 



106 




854 



1 



LAN Interface 




856 



PSTN Interface 



FIG. 4 



BNSDOCID; <EP 1026861 A2J_> 



10 



EP 1 026 861 A2 



C START ■) 
Start call )--502 



Call set-up tp 
gateway 



Gateway dials 
over PSTN 



Client begins 
monitoring 



504 



506 



'508 




Client sends 
disconnect 



I 



530 



532 



Client accesses 
audio file 

i 

Client plays file J — 534 
Disconnected \ — 536 

C END ^ 



FIG. 5A 



1 



Detect ringback 



Halt and detect 
to gateway 



■514 



516 



Signal hatted 



I 



— 518 



Audio file played 
locally 



Gateway detects 
stop 



Resume media 



T 



Client stops 

~~r~ 



Call completed 



520 



522 



524 



526 



528 



BNSDOCID; <EP 1026861 A2_l_> 



11 



EP 1 026 861 A2 




Begin pattern 
recognition 



I 



Store as 
audio file 



Halt and detect 



540 



542 



546 



I 



Frequency 
characteristic 



548 




550 



Call resume 



552 



I 



Stop playing 



556 



Complete call 



558 



C END ^ 



FIG 



12 



EP 1 026 861 A2 



C START ^ 

start call |-— 602 



Call set-up tp 
gateway 

~~r- 



Gateway dials 
over PSTN 



I 



Monitoring 



604 



606 



■608 




Client sends 
disconnect 



I 



Client accesses 
audio file 



T 



■614 



616 



Playback 



— 618 



1 



Ringback 
detected 



ID command 

~~r~ 



Client plays file 

~~r- 



Media signal 



Halt and complete 
can 



I 



-620 
-622 

^624 

-626 
628 



1 



Pattern 
^recognizer 

mz 



Store audio file 

— I — 



Suppress 
incomir)g 

ix: 



Send file to 
terminal 



I 



Terminal stores 



I 



•630 



632 



634 



636 



638 



Temiinal plays —640 



Monitoring 



642 



~J~7644 
<;^Chang^|;>!^ 



Media signal and 
tialt playing 



— 646 



< END ^ 

FIG. 6 



BNSDOClD: <EP l026861A2_t_> 



13 



) 



THIS PAQE BLANK (inno) 



